



















































































































































































































Ds	=	Γs/(dns/dx)	 	 	 	 	 	 	 	 Eq(1)	
	













Mode	type	 χi/χe	 De/χe	 DZ/χe	
MHD-like	 1	 2/3	 2/3	
MTM	 ~1/10	 ~1/10	 ~1/10	





Mode	type	 χe/χi	 De/(χi+χe)	 DZ/(χi+χe)	




























































There are measured fluctuations
Are there other 
characteristics of the 
fluctuations which help 
distinguish between 
instability types? 
Is the frequency 




Is the frequency 




As the amplitude of the 
fluctuations increases, 
which gradients appear to 
be affected?
MTM
Is the frequency 
<< ⍵*e,tot and << 
⍵*i,tot/2?
MHD-like
Do we have the 
frequencies of the 
fluctuations in the plasma 
frame?
Only Te
(but not ne, 
Ti, or nz)
Any of ne, 







(but at least 
one of Te, 









For example, the ratio of 
amplitudes of different 




As more independent lines of evidence agree on the same mode type, the certainty of identification is commensurately increased.
MTM
Estimates of transport 
diffusivities are available
If 𝛘e dominates all 
other channels
If at least one of De, 
𝛘i, or Dz is smaller 










Another example might 












































































































































































































































































































































































































































































































































































































γMTM/ω*	 γFluidRMHD/ω*	 νe/ω*	 γ0Fluid/ω*	 𝛽	
JET	79697	 8	 0.18	 0.00011	 0.4	 0.048	 730	
JET	53062	 3	 0.07	 0.00003	 0.07	 0.030	 710	
JET	82585	 3	 0.17	 0.00005	 0.3	 0.037	 670	
DIII-D	153764	 14	 0.13	 0.00034	 1.2	 0.070	 700	
ASDEX	30710	 12	 0.18	 0.00026	 0.4	 0.064	 730	














































































































































































































































































































































 8  10  12  14  16  18  20
Toroidal mode number (n)













































































































































































































































































































































































base	 17	 0.5	 -343	 -285	 17%	
mod1	 15	 2.3	 -341	 -238	 30%	
mod3	 13	 0.28	 -279	 -171	 39%	
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12	 ES	 0.005	 -58	
13	 ES	 0.016	 -61	
14	 ES	 0.025	 -62.	
15	 ES	 0.035	 -64	
16	 MTM	 0.18	 -291	
17	 ES	 0.046	 -67	
18	 MTM	 0.294	 -331	
19	 ES	 0.086	 -70	
20	 ES	 0.1	 -72	
21	 MTM	 0.152	 -361	
























98889	 16	 0.3	 -291	 -236	 19%	
98889	 18	 1.1	 -331	 -254	 23%	























































































































































































































































































































































































































mod1	 13	 with	 0.042	
mod1	 13	 without	 0.094	
mod1	 15	 with	 0.067	
mod1	 15	 without	 0.027	
mod5	 12	 with	 0.102	
mod5	 12	 without	 0.138	
mod5	 15	 with	 0.252	





































































































































































































Case	 ρt	 ηe	 Zeff	(Te/Ti)	 𝑠	 Qes	(WM)	
base	 0.982	 1.78	 1.16	 1.42	 0.89	
mod1	 0.982	 2.40	 1.11	 0.76	 4.97	
mod3	 0.982	 2.13	 1.11	 0.48	 3.35	
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